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IMAGE PROCESSING APPARATUS, PROGRAM, RECORDING MEDIUM, AND 

IMAGE EDITING METHOD 

[0001] The present application claims priority to the corresponding Japanese 

Application No. 2002-361797, filed on December 13, 2002, the entire contents of which 
are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
[0002] The present invention relates to an image processing apparatus, a program, 

a recording medium, and an image editing method. 

Description of the Related Art 

[0003] Conventionally, as is described below, there are two types of processes that 

are commonly performed for displaying/editing electronic documents and images in a 
server-client electronic document management system or a server-client image 
management system. 

[0004] With the first type, an image managed by a server computer is transmitted 

in the form of encoded data to a client computer so as to be decoded and displayed in the 
client computer. In the client computer, the image is subjected to an image editing process 
(e.g., rotating or flipping of the image), and the edited image is encoded and transmitted to 
the server computer in the form of encoded data, thereby replacing the image (encoded 
data) managed in the server computer. 

[0005] With the second type, an image managed by a server computer is 

transmitted in the form of encoded data to a client computer to be decoded and displayed in 
the client computer. The image editing process (e.g. rotating or flipping of the image) is 
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performed on the image by sending an editing command from the client computer to the 
server computer. That is, the sequential processes of decoding — > editing 
(rotating/flipping) — > encoding is performed in the server computer in response to the 
editing command sent from the client computer. 

[0006] The above-described two types are often used separately depending on the 

editing purpose. For example, complicated image editing processes such as cutting-out a 
portion of an image or cutting & pasting of another image are often performed in the client 
computer as described in the first type. In a case where an image editing process involving 
the entire image (e.g. rotating) is performed at once on a plurality of images, the image 
editing process is often performed in the server computer as described in the second type. 
[0007] In order to fulfill the recent needs for enhancing performance and 

increasing functions in image compression/decompression technology, JPEG 2000, which 
is a new image compression format capable of decoding high-grade images even under 
high compression rates, is being standardized. With JPEG 2000, 

compression/decompression can be accomplished even under limited memory conditions 
by dividing images into rectangular areas (tiles). That is, each tile serves as a basic unit for 
performing compression/decompression where the compression/decompression can be 
performed on each tile independently. 

[0008] The JPEG 2000, however, has a complicated algorithm, and requires longer 

time in encoding and decoding compared to the conventional JPEG. 
[0009] Processing time is, particularly, a factor that cannot be ignored when 

performing an image editing process (e.g., rotating) entirely to a plurality of images. 
[0010] In JPEG 2000, only the tiles, which have been renewed in editing a portion 

of an image, need to be replaced since compression/decompression can be performed 
independently on each tile, thereby allowing processing time to be reduced. However, 
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when a plurality of images are to be subjected to an image editing process (e.g., flipping of 
an entire image) requiring renewal of an entire image, processing time cannot be reduced 
merely by dividing images into tiles since the entire image is to be replaced. 
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SUMMARY OF THE INVENTION 

[0011] An image processing apparatus, program, recording medium, and image 

editing method are described. In one embodiment, the image processing apparatus 
comprises a first image editing unit to edit a low resolution part of an image in response to 
a command from another image processing apparatus commanding to conduct an image 
editing process, an informing unit to inform the other image processing apparatus that the 
image editing process has been completed by the first image editing unit, a job supplying 
unit to supply a job commanding a high resolution part of the image to be edited, and a 
second image editing unit to asynchronously edit the high resolution part of the image at a 
prescribed time in response to the job supplied from the job supplying unit. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0012] Fig. 1 is a block diagram showing the functions of a system executing a 

hierarchical coding algorithm serving as a base of a JPEG 2000 format which is a basic 
premise of the present invention; 

[0013] Fig. 2 is an explanatory view showing respective components of an original 

image divided into rectangular areas; 

[0014] Figs. 3A to 3D are explanatory views showing sub-bands for each 

decomposition level in a case where the number of decomposition levels is 3; 
[0015] Fig. 4 is an explanatory view showing precincts; 

[0016] Fig. 5 is an explanatory view showing an example of a procedure of 

assigning the sequence of bit plane; 

[0017] Fig. 6 is an explanatory view showing a schematic structure of code stream 

data for a single frame; 

[0018] Fig. 7 is a schematic view showing an example of a system structure 

according to one embodiment of the present invention; 

[0019] Fig. 8 is a schematic view of a module of an image processing apparatus; 

[0020] Fig. 9 is an explanatory view showing an example of an image that is 

divided two-dimensionally; 

[0021] Fig. 10 is an explanatory view showing a compressed code according to a 

divided image in compliance with a JPEG 2000 algorithm; 

[0022] Fig. 1 1 is an explanatory view showing a resolution model of compressed 

code generated in accordance with the JPEG 2000 algorithm; 

[0023] Fig. 12 is a flowchart showing a flow of an image editing process; and 

[0024] Fig. 1 3 is a flowchart showing a flow of an image display process. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0025] Embodiments of the present invention comprise an image processing 

apparatus, a program, a recording medium, and an image editing method that substantially 
obviates one or more of the problems caused by the limitations and disadvantages of the 
related art. 

[0026] Features and advantages of the present invention will be set forth in the 

description which follows, and in part will become apparent from the description and the 
accompanying drawings, or may be learned by practice of the invention according to the 
teachings provided in the description. Embodiments of the present invention will be 
realized and attained by an image processing apparatus, a program, a recording medium, 
and an image editing method particularly pointed out in the specification in such full, clear, 
concise, and exact terms as to enable a person having ordinary skill in the art to practice 
the invention. 

[0027] To achieve these and other advantages and in accordance with the purpose 

of the invention, as embodied and broadly described herein, one embodiment of an image 
processing apparatus that includes: a first image editing unit to edit a low resolution part of 
an image in response to a command from another image processing apparatus commanding 
to conduct an image editing process; an informing unit to inform the other image 
processing apparatus that the image editing process has been completed by the first image 
editing unit; a job supplying unit to supply a job commanding a high resolution part of the 
image to be edited; and a second image editing unit to asynchronously edit the high 
resolution part of the image at a prescribed time in response to the job supplied from the 
job supplying unit. Further, according to one embodiment of the present invention, the 
image processing apparatus and the other image processing apparatus may be connected 
via a network. 
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[0028] In an embodiment of the present invention, upon receipt of an image editing 

command from another image processing apparatus, a low resolution part of an image is 
edited in accordance with the image editing command. Subsequent to the editing, the other 
image processing apparatus is informed that the editing is completed. An editing operation 
of a high resolution part of the image is performed asynchronously at a prescribed timing 
(e.g. during the night). Since the image editing operation of the low resolution part of the 
image, having, for example, a relatively small amount of data, can be performed in a 
shorter time compared to editing a whole image, the image editing operation may be 
performed faster than a conventional image editing operation. Therefore, waiting time in 
an image editing operation can be shortened for the user. 

[0029] In one embodiment of the image processing apparatus, when the other 

image forming apparatus commands the image to be displayed, encoded data of the edited 
low resolution part of the image may be transmitted to the other image processing 
apparatus. 

[0030] In one embodiment of the present invention, since the image editing 

operation of the image requested from the other image processing apparatus can be applied 
at least to the low resolution part of the image, the transmittal of encoded data of the low 
resolution part ensures the edited image (at least the low resolution portion of the image) to 
be transmitted to the other image processing apparatus. 

[0031] In one embodiment of the image processing apparatus, when the other 

image processing apparatus commands a portion of the high resolution part of the image to 
be displayed in a case where the second image editing unit has not completed editing the 
high resolution part of the image, the portion of the high resolution part of the image may 
be edited, and the edited portion of the high resolution part of the image may be encoded 
and transmitted to the other image processing apparatus. 
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[0032] For example, in a case where a display of a whole image using the low 

resolution part is switched to a partial image using the high resolution part, there will be no 
inconsistency between the displayed images. 

[0033] In one embodiment of the image processing apparatus, the other image 

processing apparatus may be informed that the portion of the high resolution part of the 
image cannot be displayed when the image editing process that is being conducted is an 
image editing process that cannot be conducted on a portion-by-portion basis. 
[0034] In one embodiment of the present invention, an operation of displaying a 

part of an image can be restrained in a case, for example, where an image editing operation 
(e.g. skew correction) that cannot be conducted on a tile-by-tile basis (portion by portion 
basis) is being performed. 

[0035] In one embodiment of the image processing apparatus, when the other 

image processing apparatus commands a printing process to be conducted for the image 
including the high resolution part of the image, in a case where the second image editing 
unit has not completed editing the high resolution part of the image, the other image 
processing apparatus may be informed that the printing process cannot be conducted. 
[0036] In one embodiment of the present invention, in a case where a printing 

operation using the high resolution part of the image is conducted based on a displayed 
image using the low resolution part of the image, there will be no inconsistency between 
the displayed image and the printed image. 

[0037] Furthermore, one embodiment of the present invention comprises an image 

editing method including the steps of: a) editing a low resolution part of an image in 
response to a command from another image processing apparatus commanding to conduct 
an image editing process; b) informing the other image processing apparatus that the image 
editing process has been completed in step a); c) supplying a job commanding a high 
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resolution part of the image to be edited; and d) editing the high resolution part of the 
image asynchronously at a prescribed time in response to the job supplied in step c). 
Further, in the image processing method according to one embodiment of the present 
invention, the image processing apparatus and the other image processing apparatus may 
be connected via a network. 

[0038] In one embodiment of the present invention, upon receipt of an image 

editing command from another image processing apparatus, a low resolution part of an 
image is edited in accordance with the image editing command. Subsequent to the editing, 
the other image processing apparatus is informed that the editing is completed. An editing 
operation of a high resolution part of the image is performed asynchronously at a 
prescribed timing (e.g., during the night). Since the image editing operation of the low 
resolution part of the image, having, for example, a relatively small amount of data, can be 
performed in a shorter time compared to editing a whole image, the image editing 
operation may be performed faster than a conventional image editing operation. Therefore, 
waiting time in an image editing operation can be shortened for the user. 
[0039] Furthermore, one embodiment of the present invention comprises a program 

to be installed or executed by a computer having an image processing apparatus. The 
image processing apparatus is in communication with another image processing apparatus. 
The program includes: a first image editing function of editing a low resolution part of an 
image in response to a command from the other image processing apparatus commanding 
to conduct an image editing process; an informing function of informing the other image 
processing apparatus that the image editing process has been completed by the first image 
editing function; a job supplying function of supplying a job commanding a high resolution 
part of the image to be edited; and a second image editing function of asynchronously 
editing the high resolution part of the image at a prescribed time in response to the job 
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supplied from the job supplying function. Further, in the program according to one 
embodiment of the present invention, the image processing apparatus and the other image 
processing apparatus may be connected via a network. 

[0040] In one embodiment of the present invention, upon receipt of an image 

editing command from another image processing apparatus, a low resolution part of an 
image is edited in accordance with the image editing command. Subsequent to the editing, 
the other image processing apparatus is informed that the editing is completed. An editing 
operation of a high resolution part of the image is performed asynchronously at a 
prescribed timing (e.g., during the night). Since the image editing operation of the low 
resolution part of the image, having, for example, a relatively small amount of data, can be 
performed in a shorter time compared to editing a whole image, the image editing 
operation may be performed faster than a conventional image editing operation. Therefore, 
waiting time in an image editing operation can be shortened for the user. 
[0041] In one embodiment of the program, when the other image forming 

apparatus commands the image to be displayed, encoded data of the edited low resolution 
part of the image may be transmitted to the other image processing apparatus. 
[0042] In one embodiment of the present invention, since the image editing 

operation of the image requested from the other image processing apparatus can be applied 
at least to the low resolution part of the image, the transmittal of encoded data of the low 
resolution part ensures the edited image (at least the low resolution portion of the image) to 
be transmitted to the other image processing apparatus. 

[0043] In one embodiment of the program, when the other image processing 

apparatus commands a portion of the high resolution part of the image to be displayed in a 
case where the second image editing function has not completed editing the high resolution 
part of the image, the portion of the high resolution part of the image may be edited, and 
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the edited portion of the high resolution part of the image may be encoded and transmitted 
to the other image processing apparatus. 

[0044] For example, in a case where a display of a whole image using the low 

resolution part is switched to a partial image using the high resolution part, there will be no 
inconsistency between the displayed images. 

[0045] In one embodiment of the program, the other image processing apparatus 

may be informed that the portion of the high resolution part of the image cannot be 
displayed when the image editing process that is being conducted is an image editing 
process that cannot be conducted on a portion-by-portion basis. 

[0046] In one embodiment of the present invention, an operation of displaying a 

part of an image can be restrained in a case, for example, where an image editing operation 
(e.g. skew correction) that cannot be conducted on a tile-by-tile basis (an image editing 
process which affects the whole image) is being performed. 

[0047] In one embodiment of the program, when the other image processing 

apparatus commands a printing process to be conducted for the image including the high 
resolution part of the image, in a case where the second image editing function has not 
completed editing the high resolution part of the image, the other image processing 
apparatus may be informed that the printing process cannot be conducted. 
[0048] In one embodiment of the present invention, in a case where a printing 

operation using the high resolution part of the image is conducted based on a displayed 
image using the low resolution part of the image, there will be no inconsistency between 
the displayed image and the printed image. 

[0049] In one embodiment of the program, the program may be stored in a 

recording medium. 

[0050] In one embodiment of the present invention, storing the program in a 
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recording program, and installing the program in a computer or interpreting the program 
with a computer allows the foregoing functions of the present invention to be 
accomplished. 

[0051] Other embodiments of the present invention will be apparent from the 

following detailed description when read in conjunction with the accompanying drawings. 
[0052] In the following, embodiments of the present invention will be described 

with reference to the accompanying drawings. 

[0053] First, an overall description of a hierarchical coding algorithm and a JPEG 

2000 algorithm, which are basic premises of the present invention, is given below. 
[0054] Fig. 1 is a block diagram showing blocks representing functions of a system 

executing a hierarchical coding algorithm that serves as a base for a JPEG 2000 scheme. 
The system includes functional blocks of: a color-space transform/inverse transform unit 
101, a two-dimensional wavelet transform/inverse transform unit 102, a 
quantization/inverse quantization unit 103, an entropy encoding/decoding unit 104, and a 
tag processing unit 105. 

[0055] In comparison with the conventional JPEG algorithm, one of the most 

significant differences is the method of transformation. While a DCT (Discrete Cosine 
Transform) method is applied to the conventional JPEG, a DWT (Discrete Wavelet 
Transform) method is applied to the hierarchical encoding algorithm in the two- 
dimensional wavelet transform/inverse transform unit 102. The DWT method, in 
comparison with the DCT method, is advantageous in that high quality images can be 
provided in areas compressed at high levels. This is one major reason in employing the 
DWT method for the JPEG 2000 algorithm that serves as a successor of the JPEG 
algorithm. 

[0056] As another significant difference, a functional block referred to as the "tag 
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processing unit 105" is added to the hierarchical encoding algorithm for executing code 
formation at the final stage of the system. In the tag processing unit 105, compressed data 
is generated in a form of code stream data during an image compression operation, and 
code stream data required to be decompressed is interpreted during a decompression 
operation. By using the code stream data, the JPEG 2000 is able to provide a variety of 
useful functions. For example, a compression/decompression operation can be terminated, 
on a block basis, at an arbitrary level (decomposition level) according to a level with 
respect to octave separation of DWT (Refer to Fig. 3 described below). This allows a low 
resolution part (size-reduced image) to be extracted from a file. Furthermore, a part of an 
image (tiling image) can also be extracted. 

[0057] In many cases, the color-space transform/inverse transform unit 101 is 

connected to an input/output unit for an original image. The color-space transform/inverse 
transform unit 101 performs color- space transformation/inverse transformation, for 
example, transformation/inverse transformation from an RGB color expression system 
(comprising primary color components of Red (R), Green (G), and Blue (B)) or a YMC 
color expression system (comprising complementary color components of Yellow (Y), 
Magenta (M), and Cyan (C)) to a YUV or YCbCr color expression system. 
[0058] Next, a JPEG 2000 algorithm is described in detail below. 

[0059] In terms of color images, each of the components (in this embodiment, the 

components of an RGB color expression system) of an original image 1 1 1 is divided, 
generally, into rectangular areas in a manner shown in Fig. 2. Although the rectangular 
areas are typically referred to as "blocks" or "tiles," since the rectangular areas are 
normally referred to as "tiles" under the JPEG 2000 standard, the rectangular areas will 
hereinafter be referred to as "tiles." (In the example shown in Fig. 2, each component 1 1 1 
is divided vertically and horizontally into 4X4 tiles, so that tile 1 12 is a total of 16 tiles). 
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Each of the tiles 112 (in the example shown in Fig. 2, R00, ROl, R15/GOO, GOl, ••, 
G15/B00, BOl, B15) serves as a basic unit to which an image data 
compression/decompression operation is performed. Therefore, the image data 
compression/decompression operation is performed independently for each component 1 1 1 
and each tile 1 12. 

[0060] In an image data encoding operation, image data of each tile 1 12 of each 

component 1 1 1 is input to the color-space conversion/inverse conversion unit 101 (see Fig. 
1), at which color-space transformation is performed. Subsequent to the color-space 
transformation, the image data is subjected to two-dimensional wavelet transformation in 
the two-dimensional wavelet transform/inverse transform unit 101, and is spatially divided 
into frequency bands. 

[0061] Fig. 3 shows sub-bands in each decomposition level in a case where the 

number of decomposition levels is 3. That is, an original image tile (0 LL) on 
decomposition level 0 obtained by dividing the original image into tiles is subjected to 
two-dimensional wavelet transformation, and is divided into sub-bands ILL, 1HL, 1LH, 
and 1HH on decomposition level 1. Then, the low frequency sub-band ILL on 
decomposition level 1 is subjected to two-dimensional wavelet transformation, and is 
further divided into sub-bands 2LL, 2HL, 2LH, and 2HH on decomposition level 2. 
Similarly, the low frequency sub-band 2LL is subjected to two-dimensional wavelet 
transformation, and is further divided into sub-bands 3LL, 3HL, 3LH, and 3HH on 
decomposition level 3. The sub-bands that are to be encoded on each decomposition level 
are indicated with hatching in Fig. 3. For example, in a case where the number of 
decomposition levels is 3, the sub-bands indicated with the hatchings (3HL, 3LH, 3HH, 
2HL, 2LH, 2HH, 1HL, 1LH, 1HH) will be subjected to encoding, while the sub-band 3LL 
will not be subjected to encoding. 
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[0062] Next, bits to be encoded are determined according to a predetermined 

encoding order, and then, a context is created in the quantization/inverse quantization unit 
103 from bits in the periphery of the targeted bit. 

[0063] Wavelet coefficients having undergone the quantization process are divided 

into non-overlapped rectangles referred to as "precincts" for each sub-band. This scheme 
is introduced in order to efficiently use memory during an implementation process. As 
shown in Fig. 4, each precinct is formed of three spatially consistent rectangular areas. 
Further, each precinct is divided into non-overlapped rectangular "code blocks". Each code 
block is used as a basic unit when entropy coding is performed. 

[0064] The quantizing and encoding of the coefficient values may be performed 

immediately after the coefficient values have undergone wavelet transformation; however, 
in order to improve encoding efficiency, each of the coefficient values in the JPEG 2000 
scheme may be decomposed into units of "bit planes" and the sequence of the bit planes 
may be determined according to each pixel or code block. 

[0065] Fig. 5 is an explanatory view showing an example of a procedure of 

assigning the sequence of bit planes. The example in Fig. 5 shows an original image (32 
X 32 pixels) divided into four tiles of 16 X 16 pixels, in which the sizes of the precincts 
and the code blocks on decomposition level 1 are 8 X 8 pixels, and 4X4 pixels, 
respectively. 

[0066] The precincts and the code blocks are assigned with numbers in raster order. 

In this example, the precincts are assigned with numbers 0 through 3, and the code blocks 
are assigned with numbers 0 through 3. In expanding pixels beyond the tile boundaries, a 
mirroring method is employed, and wavelet transformation is performed with a reversible 
Le Gall 5-tap/3-tap filter, to thereby obtain the wavelet coefficient value on decomposition 
level 1. 
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[0067] Furthermore, Fig. 5 also shows an example of a representative layer 

structure with respect to tile 0/precinct 3/code block 3. In the example, the code block 
having undergone wavelet transformation is divided into sub-bands (ILL, 1HL, 1LH, 
1HH), and each of the sub-bands is assigned with wavelet coefficient values. 
[0068] The layer structure is relatively easy to understand when the wavelet 

coefficient values are viewed from the side (bit-plane direction). In this example, layer # 0, 
1, 2, and 3 are formed of bit-planes of 1, 3, 1, and 3, respectively. A layer is more likely to 
be quantized when a bit-plane included therein is more close to the LSB (Least Significant 
Bit). On the other hand, a layer is less likely to be subjected to quantizing when a bit-plane 
included therein is more close to the MSB (Most Significant Bit), and therefore will remain 
free from quantizing until further on. The method of removing a layer that is close to LSB 
is referred to as "truncation", in which the method enables quantizing rates to be controlled 
accurately. 

[0069] In the entropy encoding/decoding unit 104 shown in Fig. 1, encoding is 

performed on the tiles 1 12 of each component 1 1 1 based on a probability estimation 
technique from the contexts and targeted bits. Accordingly, the encoding process is 
performed on all of the components 1 1 1 of the original image on a tile 112 basis. Finally, 
in the tag processing unit 5, all of the encoded data from the entropy encoding/decoding 
unit 104 is formed into a single code stream data, and a tag is attached to the code stream 
data. 

[0070] A structure of the code stream data for a single frame is schematically 

shown in Fig. 6. Tags (tag information) called headers (including a main header and tile 
part headers) is attached to the head of the code stream, and the head of each tile-part. 
Subsequent to the attachment of the headers, the encoded data (bit stream) for each tile is 
attached. It is to be noted that encoding parameters and quantizing parameters are written 
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in the main header. Then again, a tag (end of code stream) is attached at the end of the 
code stream data. 

[0071] The operation of decoding encoded data is, on the other hand, conducted 

inversely with respect to the operation of encoding image data, in which image data is 
produced from a code stream of each tile 1 12 of each component 111. In this case, the tag 
processing unit 105 interprets the tag information attached to the code stream input from 
the exterior, then the code stream is decomposed into code streams for each tile 1 12 of 
each component 111, and then decode processing (decompression) is performed for every 
code stream of each tile 1 12 of each component 111. Along with determining the positions 
of bits that are targeted for decoding in accordance with the sequence based on the tag 
information in the code stream, the context is produced from the arrangement of peripheral 
bits (already decoded) in the quantization/inverse quantization unit 103. In the entropy 
encoding/decoding unit 104, decoding is performed by probability estimation according to 
the code stream and the contexts, to thereby reproduce the targeted bits. The targeted bits 
are disposed at the relevant pixel position. Accordingly, since the decoded data is spatially 
divided into respective frequency bands (sub-bands), each tile of each component of the 
image data is restored by performing a two-dimensional wavelet inverse transformation in 
the two-dimensional wavelet inverse transform unit 102. The obtained restored data is 
transformed into image data of the original color system by the color space 
transform/inverse transform unit 101. 

[0072] Next, an embodiment according to one embodiment of the present invention 

is described below. Although an example of JPEG 2000, which serves as a representative 
example of compressing/decompressing images, is described below, it is to be noted that 
the present invention is not to be limited to such description. 

[0073] The server computer and the client computer of one embodiment of the 
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present invention perform image processing in accordance with a program that is installed 
therein or interpreted thereby. In the present embodiment, a recording medium having the 
program recorded thereto will also be described below. 

[0074] Fig. 7 is a schematic view showing an example of an image data processing 

system structure in one embodiment of the present invention. 

[0075] The image data processing system according to an embodiment of the 

present invention assumes a server/client system 1, in which a server computer 2 (image 
processing apparatus) is connected to plural client computers 4 (other image processing 
apparatuses) via a network 3 such as LAN (Local Area Network). The server/client system 
1 is comprised of an environment that is able to share an image input device 5 (e.g. scanner, 
digital camera) and an image output device 6 (printer) via the network 3. The network 3 
may be comprised of a multi-function peripheral (MFP) 7, in which the MFP 7 may 
function as the image input device 5 and/or the image output device 6. 
[0076] The server/client system 1 is established to be able to perform, for example, 

data communication with another server/client system 1 via an intranet 8, and also perform 
data communication with the external environment via the Internet 9. 
[0077] The server computer 2 includes a document management server 2a and a 

data transform server 2b. The document management server 2a executes a document 
management function in which images of respective documents are stored as image data. 
The data transform server 2b, for example, executes a data transform function such as 
extracting text data by performing an OCR (Optical Character Reader) process to image 
data. 

[0078] Fig. 8 shows a module structure of the server computer 2 and the client 

computer 4, each of which serves as an image processing apparatus, according to an 
embodiment of the present invention. 
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[0079] The server computer 2 and the client computer 4 both include, for example: 

a CPU (Central Processing Unit) for processing information; a first memory unit 14 such 
as a ROM (Read Only Memory) 12 for storing information and/or a RAM (Random 
Access Memory) 13; a second memory unit 16 such as a HDD (Hard Disk Drive) 15 
serving as a memory unit for storing compressed codes (described in detail below); a 
removable disk unit 17 such as a CD-ROM disk drive for storing information, for 
distributing information outside, and/or for importing information from outside; a network 
interface 18 for transmitting information by external computers via the network 3; a 
display unit 19 such as a CRT (Cathode Ray Tube) or an LCD (Liquid Crystal Display) for 
displaying processing status and/or results to the operator; a keyboard 20 for allowing the 
operator to input commands and/or information to the CPU 1 1 ; and a pointing device 21 
such as a mouse. A data bus (bus controller) 22 serves to mediate the data transmitted 
between each of the above-given components. 

[0080] In one embodiment of the present invention, the compressed encoded image 

data is stored in the HDD 15 of the client computer 4. It is to be noted that the image data 
stored in the HDD 15 of the client computer 4 is compressed data generated in compliance 
with the JPEG 2000 algorithm. More specifically, the compressed data is formed as a one- 
dimensional alignment as shown in Fig. 10 by compressing and encoding images divided 
into rectangular regions (tiles) as shown in Fig. 9. In Fig. 10, SOC is a marker segment 
indicating the start of a code stream. Furthermore, MH is a main header that stores a value 
that is common to the entire code stream. For example, the amount of vertical tiles, the 
amount of horizontal tiles, the amount of horizontal images, and the amount of vertical 
images are recorded to the main header as the value common to the entire code stream. 
The data that follows MH is encoded data for each tile. In Fig. 10, compressed data for 
each tile is arranged in a main scanning direction/sub-scanning direction in accordance 
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with tile numbers as shown in Fig. 9. The EOC marker at the end of the code stream is a 
marker segment indicating the end of the code stream. 

[0081] Fig. 1 1 is an explanatory view showing a resolution model for compressed 

data generated in accordance with the JPEG 2000 algorithm. The compressed data 
generated in accordance with the JPEG 2000 algorithm can be separated into low 
resolution data and high resolution data, inside an image file (see Fig. 11). It is to be noted 
that, although merely two kinds of resolutions are indicated in Fig. 1 1 , it is also possible to 
provide a plurality of low resolution parts on a given level (decomposition level) according 
to octave separation of DWT (e.g. 1/2, 1/4, 1/8, 1/16, l/2 n ) in a case where the entire 
data is 1 . 

[0082] In the server computer 2 and the client computer 4, when power is turned 

on by the operator, the CPU 1 1 activates a program referred to as a loader in the ROM 12, 
and the RAM 13 then reads an operating system program, which manages hardware and 
software in the computer, from the HDD 15, to thereby activate the operating system. The 
operating system serves to, for example, activate programs, read and/or store information 
according to the controls of the operator. 

[0083] As representative examples of the operating system, Windows (Registered 

Trademark) and/or UNIX (Registered Trademark) are well known. The program running 
in the operating system is referred to as an application program. 
[0084] Here, the server computer 2 and the client computer 4 store an image 

processing program in the HDD 15 as the application program. In this sense, the HDD 15 
functions as a recording medium having the image processing program stored therein. 
[0085] In general, the image processing program to be installed in the second 

memory unit 16 (e.g., HDD 15) of the server computer 2 and the client computer 4 is first 
recorded to an optic information recording medium (e.g., CD-ROM, DVD-ROM) or a 
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magnetic medium (e.g., flexible disk), and is then installed to the second memory unit 16 
(e.g., HDD 15). Therefore, a recording medium (e.g., an optic information recording 
medium such as a CD-ROM, a magnetic medium such as a flexible disk), which can be 
transported, may also be a recording medium having the image processing program stored 
therein. Further, the image processing program may, for example, be extracted from the 
external via the network interface 18, and installed in the second memory unit 16 (e.g., 
HDD 15). 

[0086] In the server computer 2 and the client computer 4, the CPU 1 1 , in 

accordance with the image processing program, performs various computing processes and 
controls each of the units included in the image processing apparatus. Among the various 
computing processes performed by the CPU 1 1 of the server computer 2 and the CPU 1 1 
of the client computer 4, the characteristic processes of the present embodiment are 
described below. 

[0087] Fig. 12 is a flowchart showing the flow of an image editing process 

performed in accordance with the image processing program and communication between 
the server computer 2 (i.e. image processing apparatus) and the client computer 4 (i.e. 
image processing apparatus). With reference to Fig. 12, when an operator (a user 
operating the client computer 4), with use of the keyboard 20 or the pointing device 21, 
commands an image editing process (e.g. erasing, noise removal, or skew correction with 
respect to a rectangular region) for a prescribed image file ("YES" in Step SI), the client 
computer 4 issues a command to the server computer 2 to perform image editing 
processing of the image (Step S2). 

[0088] Meanwhile, when the server computer 2 receives a signal commanding the 

editing of the image from the client computer 4 ("YES" in Step Tl), compressed data 
corresponding to a low resolution part of the image is extracted from a prescribed image 
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file stored in the HDD 15 (Step T2), and then, a decompression process (decoding process) 
is performed on the compressed data in accordance with the JPEG 2000 algorithm (Step 
S3). Here, the description of the decompression process (decoding process) according to 
the JPEG 2000 algorithm is omitted since it is described above in the description of the 
color-space transform/inverse transform unit 101, the two-dimensional wavelet 
transform/inverse transform unit 102, the quantization/inverse quantization unit 103, the 
entropy encoding/decoding unit 104, and the tag processing unit 105 shown in Fig. 1. 
[0089] Then, after performing the image editing process (e.g. erasing, noise 

removal, or skew correction with respect to a rectangular region) to the image generated 
from the decompression process (Step T4), the CPU 1 1 of the server computer 2 performs 
an encoding process in accordance with the JPEG 2000 algorithm (Step T5). Here, the 
description of the encoding process according to the JPEG 2000 algorithm is omitted since 
it is described above in the description of the color-space transform/inverse transform unit 
101, the two-dimensional wavelet transform/inverse transform unit 102, the 
quantization/inverse quantization unit 103, the entropy encoding/decoding unit 104, and 
the tag processing unit 105 shown in Fig. 1. At this stage, only the low resolution part of 
the image is subjected to the image editing process, that is, the high resolution part of the 
image is not subjected to the image editing process. 

[0090] The server computer 2 includes a first editing unit that refers to that portion 

of the CPU 1 1 of the server computer 2 that performs the functions of the aforementioned 
steps T2 through T5. 

[0091] The CPU 1 1 of the server computer 2 includes a job supplying unit that 

then forms an editing job for a high resolution part of the image, and inserts the editing job 
to an asynchronous unit of the server computer 2 (Step T6). The content of the editing job 
is the same as that of the command for performing the image editing process for the 
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prescribed image file in Step SI (e.g., erasing, noise removal, or skew correction with 
respect to a rectangular region). 

[0092] Further, the CPU 1 1 of the server computer 2 changes an attribute of the 

image file included in the main header into a low resolution edited state (Step T7). The 
low resolution edited state is a state indicating that editing of the image file is prohibited 
except for editing with a particular authority. That is, the low resolution edited state is a 
state indicating that only the low resolution part has already been edited. Therefore, the 
low resolution part is in a read-only state while the high resolution part is unable to be read. 
[0093] It is to be noted that the types of attributes of the file included in the main 

header are a "normal state" which allows both editing and reading of the file; and a "lock 
state" which allows reading of the file but prohibits editing of the file, and also prevents 
other processes (e.g., display, or printing) from being performed on a file that is in the 
midst of an editing process. 

[0094] The CPU 1 1 of the server computer 2 includes an informing unit that, 

subsequent to the aforementioned processes, informs the completion of the image editing 
process (e.g., erasing, noise removal, or skew correction with respect to a rectangular 
region) for the prescribed image file to the client computer 4 (Step T8). At this stage, the 
image editing process is not performed on all resolutions, as only the image editing process 
of the low resolution part is completed. 

[0095] After the client computer 4 receives a notification informing of the 

completion of the image editing process for the prescribed image file ("YES" in Step S3), 
the completion of the image editing process for the prescribed image file is informed by 
displaying in the display unit 19 or by outputting to the image output device 6 (e.g. printer) 
or the MFP 7 (Step S4). 

[0096] The asynchronous processing part of the server computer 2, which is 
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inserted with the editing job for the high resolution part of the image, performs an image 
editing process for the high resolution part at a prescribed timing such as during the night. 
The asynchronous process is performed in a queue. More specifically, when the CPU 1 1 
of the server computer 2 detects insertion of the editing job at a prescribed timing, such as 
during the night ("YES" in Step PI), the editing job inserted in queue is then processed in 
sequence. That is, an editing command is read from the editing job (Step P2), then the 
compressed data for the high resolution part of the image is extracted from the prescribed 
image file stored in the HDD 15 (Step P3), then the compressed data is subjected to a 
decompression process (decoding process) in accordance with the JPEG 2000 algorithm 
(Step P4), then an editing process (e.g., erasing, noise removal, or skew correction with 
respect to a rectangular region) is performed on the image generated from the 
decompression process (Step P5), and then a compression process is performed in 
accordance with the JPEG 2000 algorithm (Step P6). The time of the image editing 
process will usually be longer than that for the low resolution part owing that the amount 
of data will usually be larger. 

[0097] In other words, editing results for the low resolution part can be quickly 

provided to the client computer 4 while the image editing process for the high resolution 
part, which may require a longer editing time, can be performed at a prescribed timing 
during an asynchronous process (background process) of the server computer 2, by 
separately performing the image editing process for the low resolution part and the high 
resolution part in response to the command from the client computer 4. Accordingly, a 
stress-free operability can be provided for the user. 

[0098] Subsequently, the CPU 1 1 of the server computer 2 changes the attribute of 

the file included in the main header into the "normal state" (Step P7). In this stage, the 
image editing processes for both the low resolution part and the high resolution part are 
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completed. 

[0099] The server computer 2 includes a second editing unit which refers to that 

portion of the CPU 1 1 of the server computer 2 that performs the functions of the 
aforementioned steps P2 through P7. 

[00100] In consequence, when the server computer 2 receives an image editing 

command from the client computer 4, the image editing process in response to the 
command is performed only for the low resolution part of the image data, then completion 
of the image editing process is informed to the client computer 4, and then the image 
editing process for the high resolution part of the image data is performed asynchronously 
at a prescribed timing, such as during the night. Accordingly, since the image editing 
process for the low resolution part having a little amount of data can be performed in a 
shorter amount of time compared to editing the entire image data, the image editing 
process may be faster than the conventional image editing process. Therefore, waiting 
time for the user during the image editing process can be shortened. 
[00101] Next, an image display process performed after the informing of the 

completion of the image editing process of the prescribed image file is described. 
[00102] Fig. 13 is a flowchart showing a flow of an image display process 
performed by the server computer 2 (i.e. image processing apparatus) and the client 
computer 4 (i.e. image processing apparatus). In the client computer 4, in a case where the 
operator (user operating the client computer 4) commands retrieval of an image aimed for 
display (whole image for display) in a prescribed image file by using the keyboard 20 or 
the pointing device 21 ("YES" in Step S5), a signal commanding retrieval of the image 
aimed for display (whole image for display) in the prescribed image file is transmitted to 
the server computer 2 (Step S6). 

[00103] When the server computer 2 receives the signal commanding retrieval of 
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the image aimed for display (whole image for display) in the prescribed image file ("YES" 
in Step T9), compressed data of a low resolution part of the image, which is extracted from 
the prescribed image file stored in the HDD 15, is transmitted to the client computer 4 
(Step T10). It is to be noted that, the state of the file (attribute of the file) during this stage 
includes a "normal state" and a "low resolution edited state". In either state, the editing 
result for the low resolution part is available. Therefore, by transmitting the low resolution 
part to the client computer 4, the client computer 4 can reliably obtain an edited image 8 
(at least for the low resolution part of the image). 

[00104] After the client computer 4 receives compressed data of the low resolution 

part of the image in the prescribed image file edited image from the server computer 2 
("YES" in Step S7), the compressed data is subjected to a decompression process 
(decoding process) in accordance with the JPEG 2000 algorithm, and the image generated 
from the decompression process is displayed in the display apparatus 19 (Step S8). 
[00105] Accordingly, since the image editing process in response to the image 
editing command from the client computer 4 is provided, at least for the low resolution 
part, the client computer 4 can reliably obtain an edited image for the low resolution part 
by the transmittal of the low resolution part. 

[00106] In one embodiment, the image editing process is first performed on the low 
resolution part (e.g., erasing, noise removal, or skew correction with respect to a 
rectangular region), and then the image editing process is performed asynchronously on the 
high resolution part. That is, the low resolution part and the high resolution part 
temporarily become different images. Nevertheless, when the entire display, which uses 
the low resolution part (reduced display for allowing the entire image to be viewed on a 
display), is switched to a partial display, which uses the high resolution part (equal-sized or 
enlarged display for allowing a portion of an image to be viewed), an inconsistency in the 
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displayed images is caused in a case where the asynchronous editing job of the high 
resolution part is not completed. 

[00107] Therefore, when a portion of an image using the high resolution part is 

commanded to be displayed in a case where the asynchronous job is not completed, the 
image editing process is performed only on the portion (e.g. tiles) of the image using the 
high resolution part of the image, and then the compressed data for the portion of the 
image using the high resolution part of the image is transmitted to the client computer. 
The portion (tiles) subjected to the image editing process is employed when performing the 
asynchronous job for editing the entire high resolution part of the image. 
[00108] Therefore, for example, when an entire display using the low resolution part 

is switched to a partial display, no inconsistency between the displayed images will occur. 
[00109] Among image editing processes, there are those that allow a portion of an 
image to be replaced on a tile-by-tile basis, and those that require an entire image to be 
decoded and then compressed again. For example, although a process of flipping may be 
performed on a tile-by-tile basis, a process of skew correction requires decoding of an 
entire image. 

[00110] Therefore, when a portion of an image using a high resolution part (a 

portion of an image to be viewed in equal-size or enlarged size) is commanded to be 
displayed in a case where the asynchronous job of editing the high resolution part is not 
completed, the client computer 4 is informed that the commanded portion of the image 
cannot be displayed when an image editing process, which cannot be performed on a 
portion (e.g., tile) by portion (e.g., tile) basis, is being performed. 
[00111] Accordingly, in a case where an image editing process (e.g., skew 

correction), which is unable to be performed on a tile-by-tile basis, is being performed, the 
display of the portion of the image is cancelled. 
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[00112] Furthermore, in performing a printing process using the high resolution part 

based on a display image using the low resolution part, an inconsistency between the 
displayed image and the printed image is caused when the asynchronous job of editing the 
high resolution part is not completed. 

[00113] Therefore, in a case where a command to print the high resolution part is 
given where the asynchronous job is not completed, the client computer 4 is informed that 
the commanded printing process cannot be conducted. 

[00114] Accordingly, in a case where the printing process using the high resolution 

part based on the display image using the low resolution part is performed, the problem of 
printing an image that is inconsistent with the display image can be prevented. 
[00115] Further, the present invention is not limited to these embodiments, but 

various variations and modifications may be made without departing from the scope of the 
present invention. 

[00116] The present application is based on Japanese priority application No. 2002- 

361797 filed on December 13, 2002, with the Japanese Patent Office, the entire contents of 
which are hereby incorporated by reference. 
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